1 

BACKGROUND OF THE INVENTION 
5 1. FIELD OF THE INVENTION 

2. DESCRIPTION OF RELATED ART 

m^mELm^m-i. mmm^hy:yi^:^:^t^&^mx.x\,^^tzi^, mmmx 

^i^h^l^m^S sm-^. ^4 y^y^ V'py'J:^^' -i }^-y^ i^'i^^ Vy> 

25 m£^vy:y'yy^^\-m^-r^^b\-^^m\^<^\m{mm. faistt^f^±-t-5 

fz^xh^, 

9 3 4lii; i9M*OilJR^^TiN, Yy^ ^y^Yyy'J>y^% 7trJ:?)lim3 5 



2 

■^LXs Conductance Control (T. Shimoda, M. Kimura, et al., Proc. 

5 Asia Display 98, 217 , M. Kimura, et al. , IEEE Trans. Elec. Dev. ,46, 

2282 (1999) . M. Kimura. ex al. , Proc. IDW99, 171) (^^:^E L^^f^T}! , 

v-<}\^:^-\-'^Un-rh r ^ till Ll\ 

3 S-C-fcSWE L^^*^t03t;iS. 4 *(D&E.^ 3 1 ~ 3 3 , 3 8, 2 0(Dh7 
25 Lfc^SoT. Ti^T-f^V h y 5/:? ;^M^:^EL^^{^corjflP*^ 



3 

'So 

Kl^^^^fe^l 5 ^ff^^L, CMOS FET?rM-rSo ^ 1 gfa^^^Bi 

25 tg]2 1AlC^1-j;5t^. m2jir.1IS»mi 8(D±}C^*12 l^fi^iiU 

-(7)^*a2 l<^Jtl^lfs1Jl2 2^«tT, ^»12 l^?^§BP^<7)±^^r^1Pt^ 



it-f6. :Lhhm^t. 7.h°y:^-Ym. T-^-m^m. ^y^^y^yvm 

5 #fjFWi 0 - 1 2 3 7 7#^>$g}c}t. ^y^v^^x?/ hi£tcJ:'9^^E 

&tc, !I12 1 Bfd/T^-rJ; |gM2 4cDJil^^^S2 5 ^/i-r^lM?rM 

— ol3;, b^'iil4, y — ;^ • Klz-f ^-l;®! 7 ^^t.Pi® 2 5 ^jS^'tt^- 

15 |^;rsyD-fe:^-eiE?LaAl2 3-^|g^l2 4^rff^^£1-ai^S-> ^ffiwMti 

BRIEF SUMMARY OF THE INVENTION 



6 

:^mMX\ Wity'^y^^^yrsP^mm(Dm^iiW:\^mW:ir^:^mtLXit. ^ 

10 '^(omu^wf. mi^'¥x^(DmuKm&^^^y:^^^^^^y^t^^^'o. mt 
20 ^-uy^\ti^m^^^^o 

25 Kf5<75^»)«^j£tfSCtl::<t ifij^ttf 1 mX l m(D^^^(CStLT^IS 
^*t;^^^RlTS{iSt-iaS1-5 r, t z55^^i-T'^?)c :mi-Mt-c. 
>- i -5 ^> ^ - ^ ^ t J; o E L *iF<7^?fMfc' J; tJ^iai^ wf^j^fe^tr 



[Ei^w>t^£'5J;5i^. ^fflEL^i^ffi«&<7)Si"^iafii-So ®mty'^ 

25 3a©t^^n i: LfcHti^S 6 0° ^nT'WofcIS (3 6 0° / n) t^ho t^^^^ 

0° ToiHife^^fcB^t^. [wii:^iSiii^^^755sas$tL2><t M-•ts■. 



8 

mu^^£tiE^mw\^^tMm\c^ib^fctLxh. &m±xmc^=f-Mnt 
^i^o i-T'cC^*?. miLy^y^tmutxnjt^^^^sE^m^(Dm^:i'ti)mibx 

15 

il2 2 A~112 2D{±. ®~(3)(D;^i'iHct54S^iag(^M^^1-o m2 2E, 

l!2 2F}i. (i)^/c(i(Dco;^-ffi[cj;?,^Si^Eg(7?^|J^^-rc 022E, I1122F 

(T^'^iJ-C'i^foSc ^tC:?^, EI 2 2 A-Hl 2 2 Fi^jBV^-C. 3 9 itmtLy'^ -y ^ X 



9 

Mo 



10 



15 ^MMtLx. ^(D^^jf^(o^^wm^f^^x^'^m-wm=^-mn(o^Wi(D^^^^ 



20 ^')^)\y'^m^BUfr^Wt'^mfhfl^. sfc. W#|EL^/i^#:(7)^»?i^ LTU^ 
DilLWi^-'a :y^fefc^fiJL, mcoS^±tCBuEH^^f2^^^<^iu 



11 

10 ^^^tsh(o-x:-h^o 

{i y n CD at XfS T {4 ± (75 St5 & ffl V ^ 5 V ^ fc , ?illff^^xm 



12 

25 ^ 5o 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS 



13 

US {4. m 1 £7)B -B;^©rffiilTfo§o 

El 4 f4 . y^mM(D- mmmm ^' 1 5 « e l ^.t^^ ©^it::^'&-e o x . 

^^fi: o -7 ^ ^1^ S :^ ^ t)^ t a 0 -c s 0 

mi if±, :^mm<D-mmmmA^^'^irz^mELmn'^i^(omm:)omxh^x. 

25 T'fcSo 

Ell 6i4. ^ 7 -m^i^(Dm^(Dmm tmty' ti y t mm<D-'m^7^-tM 



14 

!ii2 2A~@2 2F{i. M7-n -y ^ ti^Fft-5is^©iae:^?iwfy^^-riiix- 

DETAILED DESCRIPTION OF THE INVENTION 

1:7 p^m^^E-L^Bit<D-n^^i-^mmx;h6. in 2 tin 1 (DA-AWiWi^M 
m i(Dc-cB^mmxh^. 



15 

^MM 3 5 — o W^fe^'n :y 3 9 ^^-t6. 

6;5^ffM$i^-CV^5„ fSf h 7 3 4 , 3 7 Id;, ^- hmH 1 ^: N^fb 

Si2<by-;^- KL--i'^'^J|£3^^|-1-5MOSFET-efe6o v-;^ • "^y^y 

tli|c3Ji, ^rfSalv-y ^ySS4 1 a (7:>^|iet)^t5:l;5^b?'£§o ^*3 6(j:. ^ 

^fc. ::(Dm{iL7^p 3 9 ivifj. M h^v-:^:^^ 3 4, 3 7^^g^-r5SSII 

5 8 tffM^tLTV^^o ::(7)W7'C3 :y 3 9 iCfi, ^^,^3 3i:(75g 

^ffl(7)^T-3 9C. {f^llS 1 <h(?:)Mffl(Dj^^3 9D, SlM 3 2 <b W^liffi 
16 O^i^ 3 9 A . *3 J: O^'^gfi 3 8 O^ic^B <Om^=^ 3 9 B ^^ff^^ $ tbX V > 

ft-f. 114 iCjj^-r J; 9 ^CTj^fi^D j/i? 3 gt^Wtiia^. v^)^y^::^ 

=c-yN 4 1 ^^^fiJH 5 1 t^-53^iij1-5 i: J; 19 , #i[CO^{iy p y ^ 3 9 ^#5o 

cDXmSw J: 19 . ^{iy n ^ 3 9 ^iagi-6{4g}cS^ (OD^P) 5 4 ^s^ftTfc 
-CM;5\^4«6t:i^tW^tL§. ^(Dfzty^ xXtfi 5 2 5 4 ©F^Uffi^. 

tfv\ 4«ff^^^-tLic-&t?-yrT±ffiiIiJicj£;i5 5?f^t^i::i-§r ^icj; 19, 

3 9fiS^5 4 'rC^t T'.^So 
^(hiSyT^m^^ 2 tmfi:/'p '7^39 ^?f1(f$5 3 ^^(ClAtl. W4:/p 3 



16 

:Ltizx^. mty^ -yi^^ 3 9r-m^5 4iz^-^^, ^ti^z^^, mty^-y^ 

0 a f^{CiE?L?£AJi 2 3 ^^TfeS 2 4^ffMi-5„ (DIE^LSA® 2 3 
20 m^m2 4<D±{Z^ Li%:tt^A\t^h^£i>mM2 5^.^mty<^- 

i*±-f-5o mixam^^2 5f>i'4m^tix\^'^o 

y<7y^ /i^lJ/^/^ V g°B ■> y 3 y ^^ftl i "t 5 h y y i^^X T 5 7t . 



17 

4il?^-r§{jitt-e-;b-^ftS^-?:tiaj« < t7:t<Xt)s -r^:^ 6 E^'l'^'^^t^^ 
^6 4rt«±IL^1-<-r5r <h;45-e^5o #^^6 3(7)#$f<ir \.xm\7L\lif^^) 

^/t. {§-^1^3 1, mM3 2, ^«3 2>mmiU^-{y'?'y:sLv h?i-ejf^ 

\mmx-h-^x. mn(nmM^immYM\zx.'ox-{^y^%'^^'^^ Anxm^ 

3 1 . nMM 3 2 , 3 3 ^cose-t^^r-f >^ >7 h -feX-ff^^f § c i J; 



18 

5 -§-113 1, mWM3 2. jyJ;-0^'^Ml3 8 ^Kh<DmM(omt^o^y^ 3 9 

^^miBt<DmMf^(Dl^^3 3 a , 3 1a, 3 2 a, 3 8 a ^ffM UTio < o ^ 
^4:7"n 3 9{::fi. ft^ffiSigS 2±(CiSgUfc,!; #lc:^tl^(^i^^3 3 a, 
3 1a, 3 2 a, 3 8 a ir^tti-S^fSm};:, ^^fflStS 5 2 J;<75#ia^i: (^g 
OT®i^i^3 9 A~3 9D^^fef^sScLT:|3<„ /^*5, 19 Aft, Pi^fflm 

10 mi 9m<Di^o^xh^o 

33a, 31a, 32a, 3 8 a ,t ^ 3 9 Oi^^^ 3 9 A~ 3 9 D 

Atl. ¥{i7"'n -y^ 3 9 ^^/T-fflStS5 2(/5^lD m^5 4tm^^tlX\^^ 
25 ffi) Wi^^T$-ti:6 ^^fflS^SS 2 ^^{iE^P -y^ 3 9 {|iJ{Cit^±}f 

5/:?^ 3 9:^5:^7;^M5 2 (DFf^&tti-iafi^tLSo 



19 

f^ft-So rHj-^DxT. z^m^s 4<D^'b^[z^ m^^mm5 i^m^:^\siK 

5 2<Dmfe:/n yi; 3 9 ;iiiafi^^ri/^-5#{4*t-5^ 5 5 ;65#ft1-§fc:*> 

gl 1 1 {:i7r:1-:fe-fK-^-(i. ^^fflS^^S 2<73^{4:^'p 3^ ^ 3 9 ^gfiSI-^^iig 
15 icmM5 9^ffMU, lEil^m^-lirfcWi-:^'^ :y ^ 3 9 ?r::cO^.T^^S^55 2© 

25 5/^:^ 3 9 ii^mtis 9 ^'^7i^i^^^v^/ts?;., ^H^tT^tbfi^HfM J: t < 



20 

n-7-R 1 ^lEi'^e^itT. 2/^3 9^::cDP-7-R 1 

t^m^^^^fz^-^. mi o(D7j'^^tmi n^tziimi 2(D^^t^:B^^t> 
1211 o<D^mxm^5 4^M^L^i^'jjmtmi i-^tumi 2(d-)5 

15 m 1 (^fflE LS^^^Tfi, — 3CO[l*3 5l|fC — ^CD^{i7'n 3 9 ^1^ 
(trv>:5^^ mi 3*5j;t/12]l 4 {l/T^-f J; ^ ffiicO®* 3 5 SfC— 0(75^4 
7"P j'i^ 3 9 ^ISftXtj iV^, m 3 (7)^^rtEL*^f$:Ti±. 40(^11*^^^ 
1 DO^'L^JC — 3©:^&7'd 3 9 ;4^iaa^nTV^5o 01 4©W1iEL^^ 
|$:-e[±. 3ocO®^j^mSl 9 C0f^3,e,^^c— o(D^f3i7"n -y^ 3 9 ;^5ggg ^;^^xv^ 

20 ?)o 

^■72a~72e ;6S|ag^nTV^5„ 7 2 a tiff 3 1 ffl CD^S^-Cfe D . 

iS^ 7 2 b fi^S,^ 3 ^^(Dt'g^Xh 19 . 7 2 c {i^M 3 8 
25 > ^S^- 7 2 d 3 2 ffl WJ^iP-Cfo . i^=J-7 2 e i4®^ffimti 1 9 fflco 

^/c. 7 2 a~7 2 eii, 1^ D^S^^T 

7 2 a~7 2 efe}') OEg||^^|Wl Ufiglciiflg ^ix-rVN;5„ 



21 

0° •fo[HI^$nf:l^^FJ-CiBg$nTV^T'b, 5 2 ±T'(D«^ 7 2 

8 2^, tfel§7t(75^1tE L^-7-7i^b?tf5iiI^8 3 ^^«^-1tT-m^^ L. # 

10 OtDiij^ 3 5 8 1 ~ 8 3 t m 1 4 (i0 1 5 (D^ff^W(0—m.(0'm^ 

H 1 6 5 3fi^^l(7)iil^8 1~8 3 ^#2®-fo6f@^-|I 

tt, 6f@(^®*-8 1-8 3lr/^iTMEL^^^<D^{Ti:7"P7iI' 3 9?:. ^IS 

Sic, 6f@(D®^8 1-8 3 /^^fiSdSaML-trt iV\ 

mi 7 Sn^J^-fJ: 9 ic, ^--e y -ir/>-ett. b 7 9 l i:^*3 6 /j^Jf^^$ 

Idtz'^itzf XI y 1^7 3 9^. W^(Dm 5 is XUm 9 1 2 £DV^Ttl^^W;^&fc5 



22 

:ihhOmU<Dmty'^ 3 9i^(Dm'^t<DWM^(Di^^3 8 a , 92a, 
5 9 3 a^ML-Cio<„ Mity'u y ^ 3 Q ^^fflXfe 5 2±{'iBfiLyt i 

tfCitLbC0iS^^3 8 a , 9 2 a, 9 3 a i: ^M1--5 S^ffiS^5 2 

±^€-i£;^ <i! (^^^/i (7)!^^ 9 4 A ~ 9 4 C ?r^i^)M < o 
III 1 8 Id^-fJ; 5 ic. ?f^B^D^/T^f*-C}i. i/^^'iJ''h7>'i/;^^ 3 4 

15 *|^3 8^. :i-Hh(Dm^<7)m-iiLy'n y ^ 3 9\^(D§mt(Di^mm<D^^3 3 a , 
3 1a, 38a ^ff^RKL-Cfc< » sjiy'n ^ 3 9 (1^4, *^fflS^S5 2±[;gfi 
gbfct ^ tbbOifS^S 3 a . 3 1a, 3 8 a tm^-t ^^itWi^. 
mm 5 2 ±.(DMmt <Dmm^(Difo^ 9 5 A~9 5 C^->it)Mt-C*3<. 

^-;?^wMUfc1?!l^cov^-cl5^LP^1-?>» 1112 3f4. y•:^y^=I>t°3.-<? 

25 (omi^^^-tMUmx^h?}, Ill{^joV^T, y-:^/i'=i:/t°^ — ^ 1 1 0 Oii, 
^-zK- Kl 1 0 2^m±tc-4^m^l 1 0 4 b 1 1 0 6 

fiSc^tLTV^5c h 1 1 0 Gfi, >f#E LS^/^°-t-/H 0 O^^LTV^ 

o 

<^c^2 : ^^mf5> 



23 

0 0 {i, M^com^yT^^ y 1 2 0 2 gfgP1204. iiigP1206^ 

5 <^C73 3 : X'l' v'^/^;^^^^^:* ^ 7 > 

10 7 1 3 0 0^4, ^^W-(D%{1k^ C (Charge Coupled 

Device) il'tT)^^^ J; 7fe«« b-C»jt^^^fi)ct 6 OtJ'fc 5, ' 
Z.X\ 7 1 3 0 0 {z-i^n^^-:^ 1 3 0 2 coW®t-(4v ± 

ifiLfcWIlEL^.T^^-^^./H OOm^nhti. CCD{:lJ;•^.»{tfi-^}-S-^V^T. 

15 ^^^-ra^T-i' >-^'t Lx^ilgT^, ^;rc, ^7-;:^ 1 3 0 2com^t] (EKcfc 

V^TttSffitJ) jt^'u'>X^CCD^^i:'&^A/yc^7fe^^->' h 1 3 0 4 

1 3 0 0{zh-oXlt. ^—7. 1 3 0 2(Dffi®{C, t:-x:t{f -i-tH;^!®^- 1 3 1 
2h^ x-^iijf fflc75Aai:^tiffi^ 1 3 1 4 t;i-^^ttbti-CV^5„ -ttX, lUtc^ 
^nSct^t-. tu*(7? t"~x;rfs-^a:^i!S-p 1 3 1 2(c:ftxyt:'^-^? 1 4 3 0;5\ 
=^#«^x-i?afflffl(DAttJ^^Si^l 3 1 A\z.\^^^~y-fjv^v\^^-^ 1 
25 4 3 O;0\ -^rtl^'iXj^-gJc^S l:Tgl^^i^5= ^bl::, Bff^f^^i'^lC i oT. 0 
SSSitel 3 0 ScDT^^y t;:1§^rt^H/cMm^^\ x u = ^ 1 4 3 o^, /^° 
-y-t;v='>'fc°:x-iJ? 1 4 4 0i;yb^^i^^«.h7^£oT^/^5c 

m^«<hLTi-i. 1112 scD/N'-y-t/myt'a-^'^, E]2 4co^^ 



24 

pos^5^. ^ s/^^-^^^/i-^fi;tfcK^?:f ^^^■^^f f^i^So ^LT, 



